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SIGNIFICANT ACCOMPLISHMENTS: 

An evaluation of VAS sounding data has been completed for one of 
the AVE/VAS field experiment periods. Three satellite sounding data 
setswere available for analysis on 6 March 1982 at five time periods 
(1100 GMT, 1430 GMT, 1730 GMT, 2030 GMT, and 2330 GMT). Three-hourly 
mesoscale rawinsonde observations were available over central Texas and 
Oklahoma with supporting three-hourly synoptic scale observations from 
the standard NWS network in the central part of the United States. In 
order to account for the temporal and spatial discrepancies between the 
VAS and rawinsonde soundings, special procedures were followed. The rawin- 
sonde data were adjusted to a common hour of release where the new obser- 
vation time corresponded to the satellite scan time. Both the satellite 
and rawinsonde observations of the basic atmospheric parameters (T, Td, and Z) 
were objectively analyzed to a uniform grid maintaining the same mesoscale 
structure in each data set. A detailed evaluation of the performance of 
each retrieval algorithm in producing accurate and representative sound- 
ings was performed using statistical parameters such as the mean, standard 
deviation, and root-mean-square of the difference fields for each para- 
meter and grid level. Horizontal structure was also qualitatively eval- 
uated by examining atmospheric features on constant pressure surfaces. 

An analysis of the vertical structure of the atmosphere was also performed 
by looking at co-located and grid mean vertical profiles of both the satel- 
lite and rawinsonde data sets. A few highlights of these results are pre- 
sented below. 

Table 1. indicates the mean difference and standard deviations of the 
differences between the rawinsonde and satellite gridded fields (RAO-SAT) 
for the composite of all five times. Time composite results are often 
misleading since biases and errors can cancel out to produce small com- 
posite results. In this investigation, large biases occured at several 
time periods, but are not accurately portrayed in the composite results shown 
below. Despite this problem, the composite results present some very 
interesting conclusions. Mean temperature differences between the satel- 
lite and rawinsonde data sets indicate a considerable warm bias in the 
composite results. The statistical scheme (Lee, et. al . , 1983) and the 
physical scheme (Smith 1970) indicate a bias which is maximized in the 
mid-troposphere whereas the modified physical scheme (Smith, 1983) a larger 
low level warm bias. Despite these bias differences, the standard devi- 
ation of the temperature differences are quite similar from one data set 
to another and fairly consistent in the vertical. Mean dew point temper- 
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Table 1. Mean difference and standard deviations of the difference between 
rawinsonde and satellite gridded fields (Rao-Sat) for basic and derived 
parameters and for a composite of five times on 6 March 1982. Each Table 
represents the results for a different satellite retrieval scheme as labeled. 
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ature differences indicate large moist biases (RAO- SAT < 0) for the 
physical scheme in the lower and middle troposphere with magnitudes 
exceeding 5 °C near 700mb. The regression and modified physical schemes 
do not indicate such bias extremes in the composite results although at 
individual time periods (not shown) values can become quite large. The 
standard dew point deviations for all three satellite data sets are similar 
with values of about 2 °C in the lowest layers and 4-5 °C in the middle 
layers. Total precipitable water values also indicates that the physical 
schemes are both moist biased with standard deviations greater than 1.2mm 
while the regression scheme is some what dry biased. 

Additional comparisonns for derived parameters of thickness, and 
the temperature and height gradients were calculated for the regression and 
modified physical schemes. Thickness comparisons for the two satellite 
data sets with the rawinsonde data are similar with mean thickness differ- 
ence values about 30m too high in the 500-250mb layer. Standard thick- 
ness deviations both increase with decreasing pressure from the surface 
up to lOOmb. Temperature gradient statistics indaicate that for the most 
part, the satellite soundings produce weaker thermal gradients with largest 
mean differences and standard deviations occuring in the middle and upper 
troposphere. Height gradient calculations indicate a weakened gradient in 
the upper levels but also a stronger height gradient in the lower levels. 
Futher analyses indicate that these stronger gradients occur where the 
rawinsonde fields indicate a weak gradient and the satellite error represented 
by the standard deviations significantly dominate the analyzed fields. 

CURRENT AND FUTURE WORK: 


Current efforts involve completing a rough draft of these findings 
for a journal article. The article will present a complete look at all 
three of the VAS sounding data sets for 6 March 1982. It is expected that 
this manuscript will be ready for submission this summer. Future plans 
at this time include further evaluations of VAS sounding data for the 24-25 
April 1982 case. Soundings produced using a modified physical retrieval 
scheme are available at five times during the AVE/VAS experiment day, 
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